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ABSTRACT 
Aggregate escape probabilities from unemployment decrease vith the 
duration of unemployment. By analyzing fluctuations in escape 
probabilities from different duration classes over time, we are able 
to make a distinction between the effect of duration dependency and 
heterogeneity on the aggregate escape probability. For Dutch unem-
ployment it appears that the heterogeneity effect is the dominating 
effect. There is no indication of duration dependency. 
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1. Introduction 
In many European countries long term unemployment became a 
serious problem in the eighties. In the Netherlands the number of long 
term unemployed (workers who are unemployed for more than 1 year) 
increased from 300.000 in 1980 to 800.000 in 1984. As a percentage of 
total unemployment long term unemployment increased from 25% in 1980 
to 55% in 1984. In the course of the eighties total unemployment 
decreased to 600.000 in 1990, but the percentage of long term unem-
ployed hardly decreased. 
An important topic in the discussion about unemployment is 
whether or not the individual escape rates from unemployment decrease 
with the duration of the unemployment spell. If so, long term 
unemployment is selfsustaining and requires different policy measures 
than if there is no duration dependency. With duration dependency job 
creation may be very important, without duration dependency 
stimulating education may be more important. 
Analyses on escape or hazard rates from unemployment are 
usually based on cross-sectional data. One of the empirical problems 
in these studies is the effect of unobserved heterogeneity on the 
hazard rate. If this is not accounted for, one may find fallacious 
negative duration dependency. Dutch studies are inconclusive with 
respect to duration dependency. Kooreman en Ridder (1983) using 
aggregate data found duration dependency for female unemployed, but 
not for male unemployed. Van Opstal and Theeuwes (1986) using micro 
data on youth unemployment spells are inconclusive. Ridder (1987) and 
Gorter, Nijkamp and Rietveld (1991) find no significant negative or 
positive duration dependency. Groot en Ter Huurne (1988) is the only 
study which concludes that there is negative duration dependency of 
the escape probability from unemployment. 
This article uses time series of Dutch unemployment data to 
distinguish between the effect of duration dependency and the effect 
of (unobserved) heterogeneity on the escape rate from unemployment. A 
similar study based on time series for the UK was done by Jackman and 
Layard (1991), who distinguish a pure heterogeneity effect from a 
mixture of heterogeneity and duration dependency. They conclude that 
there is no pure heterogeneity effect but also the effect of duration 
dependence, indicating long term unemployed being demoralized and 
stigmatized in the eyes of employers. Jackman and Layard have no test 
to distinguish between both effects. We present a test to do so, a 
test which is based on the analysis of fluctuations in escape prob-
abilities over time. We conclude that in the Netherlands escape rates 
from unemployment are not duration dependent. A pure heterogeneity 
effect can explain why aggregated escape probabilities from 
unemployment are lower for long term unemployed. 
2. Long term unemployment in the Netherlands 
The development of unemployment in the Netherlands in the 
eighties is shown in figure 1. The number of unemployed increased 
rapidly in the beginning of the eighties from 300.000 in 1980 to 
800.000 in 1983. After 1984 unemployment declined to about 650.000 in 
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1990. The number of unemployed for more than 1 year shows 
approximately the same development: an increase in the period 1980-
1984, a decrease in the period 1984-1990. The numbers of unemployed 
for more than 2, 3 or 4 years increase more slowly in the beginning of 
the eighties and show hardly any decrease afterwards. 
Figure 1 Unemployment in the Netherlands: 1980-1990 
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The development of unemployment by duration class is shown in figure 
2. The pattern in the development is quite clear: the longer the 
duration of unemployment the earlier the top in unemployment and the 
smaller the decline in unemployment afterwards. 
Figure 2 Unemployment bv duration class 
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We have Information on the numbers of unemployed from 
successive duration classes (0-1, 1-2, 2-3, 3-4, 4+ years) over a 
period of time. This enables us to calculate the outflow from the 
different duration classes. It is for example obvious that the outflow 
from duration class 0-1 years in 1980 is equal to the number of 
unemployed in the duration class 1-2 years in 1981 minus the number of 
unemployed in the duration class 0-1 years in 1980. Figure 3 shows the 
outflow from different duration classes. 
Figure 3 Outflow from unemployment distinguished by duration class 
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Combining the information on the outflows and stocks, we 
calculate outflow or escape probabilities from unemployment. Let A"t 
be the flow out of the unemployment in year t from duration class 0-1 
years, A*t be the outflow from the unemployment from duration class 1-
2 years and Azt be the outflow from unemployment duration class 2-3 
years. Then the yearly escape probabilities from these unemployment 
classes are: 
A \ - A«t/U-t 
A*t - A«t/U*t 
A \ - A«t/Ü«t [1] 
in which A", A* and A1 are escape probabilities and U8, U* and Ur are 
the number of unemployed in the different duration classes. 
The development of these escape probabilities during the eighties is 
shown in figure 4. Obviously A" > A* > Az . So the longer the 
unemployment duration the smaller the escape probability from 
unemployment. Figure 2 also shows that escape probabilities declined 
3 
in the beginning of the eighties, increased afterwards and are 
approximately stable since 1984. 
Figure 4 Escape probabilities from unemployment by duration class 
3. Duration dependence and heterogeneity 
We will first concentrate on As and X1, the escape 
probabilities from the duration classes 0-1 and 1-2 years. In order to 
distinguish between duration dependency and heterogeneity we have to 
make an assumption about the nature of the heterogeneity among the 
unemployed. We assume a simple heterogeneity structure: there are two 
groups of unemployed, which differ in escape rate. Within the groups 
the escapes probabilities are homogenous. Furthermore we assume that 
in every year the distribution of these two groups among short term 
is the same: 
U»2>t - (1-M) U \ 0 < y. < 1 [2] 
Next we assume that the ratio of the escape probabilities of these two 
groups is constant: 
*\.tAS2.t - 6i [3] 
Finally we assume that if there is duration dependence, then this has 
the same effect on both groups: 
*Vt/*'i.t ~ *YtA"2.t - e2 [4] 
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With these rather simple assvimptlons we are able to make a dlstlnction 
between the influence of unobserved heterogeneity and duration depend-
ence. Of course: 
A
"x,t ~ *"i,t u"i,t 
A'a.t " *82.t U«2>t [5] 
Since A"t - A*x t + A"2 t we get, from combining equations [2] and 
[5]: 
A \ - [A»1<t./i + As2>t.(l-/i)] U \ {6] 
which by using equations [1] and [3] becomes: 
* \ ~ *\.t (/*.«! + 1-/*) [7] 
In the duration class 1-2 years the share of both groups of unemployed 
is defined by using ft*. Other than fx however, /i* may fluctuate over 
time: 
U*2,t " (!-/«%) u \ 0 < fx\ < 1 [8] 
Then, in the same way equation [7] is derived, we may derive: 
Combining equations [4] , [7] and [9] we find the relationship between 
the escape probabilities from duration classes 0-1 and 1-2 years: 
x\/x\ - e2 {(M*t.e1 + i V t ) / 0*-ei + 1-/0) [io] 
The number of unemployed in duration class 1-2 years in year t equals 
the product of the retention rate and the number of unemployed in 
duration class 0-1 years in year t-1: 
U\,t - (1 " *5l,t-l> U»!^.! 
u« 2 i t - (i - \'iit.o u s 2 i t . x [U] 
Combining equations [3], [8] and [11] we get: 
/»\/<l-Ai\> " l(l-ei.A,2It-i>-M}/l(l-A-2it.1)(l-/i)) 112] 
Finally we combine equations [10] and [12] to find: 
xlt/x\ - e2 [a-s1.x\_1))/a-x>t_1) [13] 
in which: Sx - (.e^n+l-^/e^+l-n)2 
From equation [13] it appears that the ratio of escape probabilities 
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from the two successlve duratlon classes 0-1 and 1-2 years depends on 
both the duratlon parameter 92 and the heterogeneity parameter Sl. 
Using observations of this ratio over time we may be able to distin-
guish between duration dependency and heterogeneity. If for example 
there is no heterogeneity, then •51««1 and the ratio of the escape 
probabllities should be constant over time. 
Figure 5 Ratio of outflow probabllities from duration classes 
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Figure 5 shows the development of this ratio in the period 
1980-1989. Obviously the ratio of escape probabilities fluctuates over 
time, indicating at least some heterogeneity. 
We also use information on the escape probabilities from 
duration class 2-3 years. We define /*** to be the share of type 1 
unemployed in duration class 2-3 years, so: 
U2 1.1 P t U\ 
U « 2 > t - ( l - * i* \> U« t 0 < n \ < 1 
We d e f i n e : 
X
 1/X i — X ifX 2 " ®3 
Then we may derive in the same way as before: 
x\/x\ - e3 {<A**Vex + iV*t)/ (A».»I + I-M)) 
And, also in the same way as before: 
Ux1(t " (l-^i.t-i) d-A'i) U»lit.2 
U22.t " d-^2,t-l> (l-^'a) «Vt-2 
[14] 
[15] 
[16] 
[17] 
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From the first estimate It appears that the heterogenelty 
parameters are important. The value of n indicates that both groups of 
unemployed workers have approximately the same size, individuals in 
one group having an escape probability about twice as large as the 
individuals in the other group. Furthermore it appears that the 
duratlon dependency parameters do not differ significantly from 1. In 
the second estimate we omitted the heterogenelty effect and used only 
duration dependence parameters to explain the difference in escape 
probabilities from the different duration classes. From an F-test it 
appears that the hypothesis that there is no heterogenelty cannot be 
accepted. In the third estimate we omitted duration dependency and now 
it appears that the hypothesis of no duration dependency cannot be 
rejected. The phenomenon that the escape probability from unemployment 
decreases with the duration of unemployment can be explained entirely 
by the phenomenon of heterogenelty. There is no indication of duration 
dependency. 
4. Conclusions 
In this article we analyze unemployment durations data derived 
from time series of the distribution of interrupted unemployment 
spells. It appears that the aggregate escape probability from 
unemployment decreases with the spell of unemployment. By analyzing 
the fluctuations in escape probabilities from different duration 
classes over time, we are able to make a distinction between the 
effect of duration dependency and heterogenelty on the aggregate 
escape probability. From an application to Dutch unemployment data it 
appears that the heterogeneity effect is the dominating effect. There 
is no indication of duration dependency with respect to individual 
escape probabilities. Therefore we conclude that the escape 
probabilities from long term unemployment are smaller than those from 
short term unemployment, not because they are stigmatized in any way, 
but because the most productive workers leave unemployment first. 
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After rearranging we find: 
A\/A« t - 63/e2 { ( l - c V A V ^ J / a - A V i ) [18] 
in which: S3 - (S1-Sz.X\.2)(l-X't.2)/a-S1.X\.2)2 
and: S2 - (e 3 1 / i+ l - / i ) / (e 1 / i+ l - /x) 3 
Again, if there is no heterogeneity Jj-^-l and the ratio Xz/Xt is 
constant over time. As shown in figure 5 this is not the case. 
Taking the logs of equations [13] and [18] we find: 
ln(A*t) - ln(A»t) + ln(92) + lnia-61.X\.x)/(l-X't.1)) 
and: 
ln(A-t) - ln(A*t) + ln(93/e2) + ln{ (l-«3 . A V I ) / < 1 - * V I > } 
[19] 
[20] 
In a combined cross section - time series analysis over the period 
1984-1989 we estimated the parameter n, Qlt 82 and 83 of equations 
[19] and [20], using non-linear least squares2. The estimation results 
are shown in table 1. 
Table 1 Estimation results equations 19 and 20: 1984-1989*) 
coëfficiënt 
of 
1 2 3 
e2 
e3 
0.45 (0.05) 
0.94 (0.07) 
0.93 (0.10) 
0.51 (0.08) 
0.72 (0.01) 
0.83 (0.01) 
0.42 (0.01) 
1 (-) 
1 (-) 
0.51 (0.01) 
R2 
ssr 
0.915 
0.0041 
0.837 
0.0097 
0.926 
0.0044 
a) Standard errors between parenthesis; R2 is corrected for degrees of 
freedom; ssr - sum of squared residuals 
2
 It appeared that estimations over the period starting in 1981 
have a significant larger sum of squared residuals. A possible expla-
nation for this, is that the heterogeneity in the first duration class 
is, contrary to what we assume, not stable. A phenomenon possibly due 
to the increasing unemployment, in a period when many workers were 
fired. 
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